Response of perfused lung and isolated pulmonary artery to adenosine.
Adenosine (AD) has been reported to induce both pulmonary arterial constriction and dilation. We investigated the effect of AD using two complementary techniques. The isolated rat lung perfused with Earle's balanced salt solution containing albumin was used to measure pulmonary arterial (Ppa), venous, and double occlusion (microvascular; Pmv) pressure, and resistance changes. AD alone had no effect on Ppa, Pmv, or resistance at any dose tested (5 x 10(-7) through 10(-3) M). However, when Ppa was elevated by pretreatment with 5 x 10(-7) M norepinephrine (NE), then 10(-4) M AD lowered Ppa by 19.5 +/- 3.2% and Pmv by 6.0 +/- 6.1% and attenuated the increase in upstream resistance caused by NE. Higher doses of AD (10(-3) M) resulted in greater relaxation. In isolated segments from rat and guinea pig pulmonary lobar arteries, isometric force production in response to AD was measured as a percentage of the active isometric force produced in response to 10(-5) M NE (% NE contraction). No response was observed in rat pulmonary arterial rings for doses of AD less than 10(-6) M. In vessels with intact endothelium, 10(-6) M AD caused a slight increase in isometric tension (2.3 +/- 1.2% NE contraction; p less than 0.05), but 10(-4) M AD caused relaxation (-17.2 +/- 2.2% NE contraction; p less than 0.05), and 10(-3) M caused further relaxation (-61.5 +/- 5.0% NE contraction; p less than 0.05). In vessels without endothelium, only relaxation was observed. Isolated guinea pig arterial rings responded to AD with vasodilation similar to the results in the rat arterial rings. Results of this study show that AD primarily causes a direct dose-dependent relaxation of pulmonary arterial smooth muscle in both the isolated perfused lung and isolated arterial ring preparation.